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To explore the absorption mechanism at oblique incidence, surface current analysis is carried out at the frequencies where additional absorption peaks are generated.
At 12.56 GHz where a new absorption peak appears in the A1 spectrum of the TE polarization, the structure exhibits four sets of current flow in the four arms of str1 and str2 in the front and back layers ( Fig. S2 (a), (b) ). The current flow in the front and back layers are antiparallel to each other in the respective sections resulting in magnetic resonance in the structure. At 11.42
GHz, A2 spectrum exhibits a peak for TM polarization incidence. At this frequency, there is a current flow existing between the horizontal arms of str1, str2 to the vertical arms of str1, str2
in the front and back layers (Fig. S2 (c), (d) ). Similar to the previous frequency, the current flow in the front layer and back layer are antiparallel to each other, resulting in magnetic resonance. Additionally, the str3 in the front and back layers also exhibit similar behaviour contributing to magnetic resonance. At 15.77 GHz, both A1 and A2 exhibits peaks for TM polarization incidence. At this frequency, the structures exhibit nonsymmetric current distribution in the layers, i.e. the current density in the one side ( with respect to the y-axis) is not equal to that of the other side. In the case of A1, the sections of str2 and str3 in each quarter of the front and back layers form parallel current distributions resulting in electric resonance (Fig. S2 (e), (f) ). Similar to A1, A2 also exhibits similar absorption mechanism with parallel currents in str2 and str3 in different sections of the front and back layers ( Fig. S2 (g ), (h)).
